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Combined  Effect  of  Vibration  and  Noise  on 
the  Ration  Organism 

by 

A.  A.  Arkad'yevskiy 


In  recent  yoars  we  investigated  tho  effect  of  different  frequency  noise  with  an 
intensity  of  from  70  to  100  db  on  the  human  organism,  whereby  we  have  doteminod 
the  noise  parameters.when  the  magnitude  of  physiological  displacements  in  the  audio 
analyser,  suberous  and  vegetative  branches  of  the  central  nervous  system  appears  to 
be  insignificant,  and  the  restoration  of  basic  reactions  occurs  within  1-2  mis.  Such 
a  displacement  was  obtained  after  tha  effect  of  a  lew  frequency  noise  with  an  inten¬ 
sity  of  65-95  8*.  nudium  frequency  BOiae  with  an  intensity  of  30-85  db  and  hi^i  fre¬ 
quency  noise  vi<h  an  intensity  of  70-80  db  (  A.A.Arkndyevskiy  1960,1962)* 

Investigated  were  also  the  parameters  of  harmless  effect  of  general  vertical  vib¬ 
ration  on  the  human  organism.  It  was  found,  that  s  general  vibration  with  a  frequency 
of  30t40  and  5°  &  and  amplitude  of  15  microns  causes  no  noticeable  displacements  in 
the  suberous  branch  of  the  central  nervous  system.  Vegetative  reaction  also  do  not 
go  beyond  the  limits  of  normal  deviations.  The  slight  di. -placement  of  physiological 
reactions  is  observed  also  after  the  effect  of  general  vibration  with  a  fr equal cy  of 
75  0  and  amplitude  of  10  microns  (C.I,?«Byantoev,1960). 

Those  data  were  obtained  in  conditions  of  isolated,  individual  offset  of  noiso 
and  general  vibration  on  th%  organism  during  laboratory  investigations.  It  is  lcncr..n. 
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- literature  sources  we  have  found  no  date*  which  could  characterize  tho  simul¬ 
taneous  effect  of  noise  and  general  vibration  of  standard  levels.  The  few  reports, 
vrittan  on  this  subject,  speak  about  a  mare  intensive  effect  of  a  noise/vibration  com¬ 
bination  on  the  human  organist  In  tha  report  by  A.O.Rakhail«vu.oh  (i960)  is  offorod 
a  conclusion,  that  industrial  vibration  may  cause  a  peculiar  change  In  the  cochlea 
which  prenotes  first  of  all  a  reduction  in  perception  of  lower  sounds  uurough  tho 
air  and  through  the  bone  as  wall.  Furthermore,  such  vibration  my  intensify  the  effect 
of  industrial  noisa,  as  rasult  of  which  thero  la  a  more  expressed  reduction  in  aural 
sensitivity  in  the  zona  of  perception  of  low  lovol  tunes,  characteristic  far  tha  effect 
of  vibration,  tha  harmful  effect  of  which  intansiflea  with  the  rise  in  its  frequency* 

In  hia  aeoond  report  A,G*Rakhmilevleh,  investigating  professional  hearing  difficulties 
among  workers  exposed  to  the  oo.blnsd  effect  of  noise  and  vlbm tloa,  discovered  among  them 
a  such  higher  dogree  of  hearing  difficulty  as  compared  with  persons  which  are  exposed 
to  tha  sffaet  of  tha  noise  faoter  only. 

In  our  lab  was  investigated  tha  effect  of  ‘pure*  medium  frequm cy  noisa  with  an 
intensity  of  80  db  and  its  combined  action  with  general  vertical  vibration  with  a 
frequency  of  20  e  and  amplitude  of  5°  microns  ( L. X«tek.*lr.0va ) .  The  author  of  the  In 
vestige ti on  r ever  .led, that  at  tho  addalticnal  effect  of  general  vibration  there  is  a 
noticeable  increase  in  the  effect  of  noise  on  the  aural  sensitivity, a ta bility  of  body 
equilibrium  deteriorates,  the  coordinating  tola  of  the  organ  of  vision  in  tho  func  - 
tion  of  a  person’s  state  decreases, excitability  of  cortex  corobri  rises  and  the  stab, 
lllty  of  the  ocrdlo-raseular  oyctem  decreases.  These  investigations  arc  of  consider, 
able  scientific  interest,  but  on  their  baols  is  i.  possible  to  obtain  a  value, dofinlng 
tho  permissible  levela,  because  tho  noise  and  vibration  parameter s, taken  by  tho  aut¬ 
hors  of  tha  mentioned  investigations,  exceed  the  standard  ones,  Tho  task  of  this  ex. 

I<cr incut  was  to  investigate  tho  combined  action  of  medium  frequency  noise  with  an 
intensity  of  85  db  and  general  vibration  with  a  frequency  of  5°  e  and  amplitude  of 
1"  microns,  l.e.  the  basis  of  the  investigation  was  the  al.Bi.il  tana  pus  effoot  of  noise 
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and  vibration*  tba  Individual  offect  of. which. is  reflected  in. a  slight  dynwnlo  diaplaoeoeEK 
of  physiological  reaction.^.’"  the  ar^nisa. 

The  obserratlona  were  conducted  in  a  sound  proof  chauber, equipped  with  vibrator 
0,273-70.  Noise  and  vibration  of  experimental  parameters  were  fed  into  the  clumber i 
the  first  one  from  a  tape  recorder,  the  second  free  a  vibrator.  Tho  boise  of  the  vib¬ 
rator  was  ■reduced  ■  by  nrtiphonos.  The  duration  of  the  affect  of  irritants  was  one 
hours, 

Subjected  to  observation  wore  five  healthy  young  people  between  the  ages-  of  19 
end  24  years,  with  normal  hearing.  Four  series  of  observations  were  made  for  the  pur¬ 
pose  of  evaluating!  1)  offect  of  lab  conditions  without  irritation  by  noise  end  vibra¬ 
tion)  2)  effect  of  ■pure*  noise)  3)  effect  of  •  r/ur?*  vibration;  4**eccbis0d  effect  of 
vibration  and  noise. 

The  investigation  methods  •  audiometry,  chronoflexacetry  end  ECG» 

w 88/ 

The  state  of  organismal  functions/  determined  prior  to  the  affect  of  irri¬ 
tants,  immediately  after  their  effect  and  within  definite  time  intervals  for  a  period 
of  30  min. 


Measurement  of  valuos  of  reactive  displacements,  obtained  without  Irritation 
by  mentioned  factors,  did  not  allow  to  detect  noticeable  changes  in  functions  under 
experimental  conditions.  The  stats  of  the  very  name  functions  ofter  irritation  with 
■purs*  factors  individually  represents  a  picture  of  slight  dynamic  displacements 
with  rapid  restoration  of  initial  reactions  within  1  -  1.5  min. 

As  stated  above,  in  the  oanpletod  scries  of  investigations  the  job  was  to  otudj 
tho  c cabined  effect  of  noise  and  general  vibration.  The  reactive  displacement  is 
hare  noticeably  different  from  tho  displacement  during  individual  action  of  the  fac¬ 
tor,  ey  magnitude  and  nature  of  Um  restoration  activity  of  the  crgsnls. 

Tho  first  three  pairs  of  curves  (flg.l)  do  not  dil'for  by  an  oxyrossed  displacement 


In  aural  sonettivity.  At  the  same  tier  the  caobin'H:  action  of  noiro  and.  general  vib- 
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•ion  Is  reflected  la  the  displacement  of  aural  sensitivity  la  direction  of  an  8- 
10  db  reduction  and  delay  in  restoration  of  initial  values  by  3  ninutaa.  and  In  individual 

case  a  area  aura* 

A  shift  in  tins  of  latont  parlor  of  visual  notarial  reaction  without  irritation, 
as  wall  as  after  individual  irritation  by  noise  and  vibration  varied  within  5-IjO £ 
in  direction  of  extension  or  cur ta line nt  of  this  type.  Combined  action  of  the so  fac¬ 
tors  is  reflected  in  extension  of  reaction  tine  by  16-25  $ ,  Restoration  of  initial 
values  takes  place  at  the  third  and  only  in  individual  cases  -  at  the  fifth  minute. 

It  ia  evi dent  from  fig,2,that  the 
relative  number  of  easaa  with  extended  la¬ 
tent  reaction  tltao  after  individual  irri¬ 
tation  by  noise  and  vibration  exceeds  so 
mewhat  tha  number  of  eases  of  analogous 
value  asm «  tha  very  one  observed  ones 
after  they  have  been  exposed  to  experimental 
conditions  without  the  effect  of  the  aea 
tinned  factors.  During  simultaneous  of 
foot  of  these  fon«vrs  tho  instances  with 
extonded  latent  reaction  time  reach  100JC. 

On  the  SCO  wo  have  not  ob3orvad  *..•0  tavn  Fir.l.UisplaoemBnt  of  aural  senaltlvity 

»f tor  c ant  1. icd  effect  of  gonerol  vibration 
not  observed  a  displacement  in  ryocordi-  and  noi.<e.  Netted  curve s-aurnl  sensitivity 

at  a  frequency  of  audio  signal  200  e|  solid 
tia  potentials  After  individual  action  curvee-aurel  sensitivity  on  a  frequency  of 

audio  aicnal  2000  o. 

of  medlvia  frequency  nolo#  with  an  inton-  l-without  irritation  by  factors)  2-ofter 

noi*;o  irritation)  Softer  irritating  by 
sity  of  8 5  db  and  gonoral  vibration  with  general  vibration)  4-aftar  Irritation  by 

noise  and  vibration, 

a  frequency  of  5°  0  and  amplitude  of  l^y. 

Bnt  tho  combined  off  oat  of  theca  factors  in  mentioned  parameters  was  reflected  in  the 
axtozulon  of  the  diastolic  phases  ■ f  the  heart, froqusnting  of  pulse  and  reduction 
In  -ytolic  eharaoteristle. 
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In  on opf  the  SCO*  typical  for  persona  obsorved  by  us.  the  basic  intervals  in  II 

were  derived  inmediately  after  discontinuation  of  noise  and  within  5  minutes  after 

the  effeot  they  constituted!  Pft  -  0,l6  -  0,17  see)  Q7  “  0.33  “  O.34  secj  IP  -  O.48  - 

0.5  see.  I5ie  very  same  picture  was  obtained  in  or.periments  with  the  application  in 

role  of  irritant  a  General  vibSation  with  a  frequency  of  5°  o  and  amplitude  of  15u  * 

/ 


Fig*2.Distribution  of  inatenoes  of  deviation  in  time  of  latent 
period  of  visual-mot or lal  reccticn  by  values. 

1-wit hout  noise  and  vibration  irritation)  2-uftor  noice  irritation)  3-aftar  vib¬ 
ration  irritation)  4-aftar  eonbined  noisa/vlbratlon  Irritation. 

The  combined  effect  of  noise  and  General  vibration  is  accompanied  by  extension 

In  diastolic  phase  of  the  heart  by  0,03  -  0.07  see. with  a  tendency  in  many  instances 

toward  intensification  and  subsequent  restoration  of  initial  data  within  5  minute n. 

At  ouca  an  increase  in  diastolic  tins  the  rulr.c  frequency  in  the  *iven  ECG  equals 

60  beats  per  uinwve  (decrease  by  3-5  be.'.ts).  Tide  di^forence  cu  itutes  the  me  {pal  - 

tude  of  opeediOG  up  the  pule#  as  result  of  cc.Mneu  action  of  c®  lefal  vibration  and 

noise  with  parameters,  not  orceediny  standard  levels.  The  systolic  index  drops  here 

by  3*. 

These  deviations  characterize  a  much  higher  deyreo  of  shaltanccua  oction  of  tbs 
named  factors, in  spite  of  the  fact  that  the  magnitude  of  deviations  is  within  limits 
of  normal  physiological  reaction  of  the  ryocarditis  to  ci.dlnr  irritations.  The 
height  and  fora  of  the  projection  T  reuainsd  unchanged  In  all  variants  of  noise-vib¬ 
ration  offset,  adopted  in  the  investigation. 

And  so,  the  iavdatigntioa  carried  out  by  U3  cn  the  ecr.bined  effect  of  medium 
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%;j;3ey  noise  with  an  intensity  of  85  db  and  gonoral  vibration  with  a  frequency  of 

c  a:u*  suplitude  of  revealed  a  eortnin  displacement  in  the  physiological  me- 
» 

tions  of  tJie  or  Garden  -  riao  in  threshold  of  audibility,  o:  tension  in  time  of  latent 
period  of  notorial  rooo don,  ineronee  in  period  of  heart  nystoles  (contraction)  on 
account  of  the  dlastol'c  cycle  and  aa  result  of  thla  a  quickening  of  the  pulse  at  nor¬ 
mal  initial  frequency. 

Alt  the  displace’, rant  of  phy.'iol  oc2.cn  1  reactions  in  the  Given  case  does  not  c°  be 
yond  the  ILdta  of  normal  organissel  adaptation,  it  appears  una  eble  and  vithin  o  period 
of  3  oinutea  in  a  majority  of  the  Observed  canoe  back  total  restoration  of  initial  etato 


of  the  Investigated  functions,  7ha  value  of  a  longer  lasting  cenbined  irritation  should 
be  sought  in  clinical  iznresti  cation  of  the  effect  of  c°neral  vibration  end  noise  on 
persona  working  under  industrial  conditions  with  permissible  parameters  of  those  foe 
tors.  In  this  respect  are  of  interest  the  investigations  by  G.L.Iravyazbokiy  (1940)  and 
V. a. Yermolayev  (1941)#  which  have  established  that  durable  noise, resulting  in  o  dia- 
placement  in  audibility  thresholds  vithin  li  lit-  of  10  db  vitli  restoration  vithin  5  fin, 
oppoare  to  bo  harmless,  Our  findings  are  analogous  to  the  findings  by  those  authors. 

Conclusions 

l.  Individual  effect  of  noico  of  medium  frequency  spectrum  with  nn  intensity  of 

85  db  end  ccncr.il  vibration  of  0  frequency  of  5°  e  and  amplitude  of  15*.  causes  no 

r 


ajqpressed  displacement  in  physiological  reactions. 

2.  Combined  effect  of  then  foe  tore  of  "very  •t.sjj  parameters  intensify  tho  physio, 
logioal  uisflacenont  of  Shu  inves tiqatca  functions,  but  this  displacement  does  not 
go  beyond  tho  limits  of  normal  armr_i:=ul  adaptation. 
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